for all aeA.
A
net {e(X):\eΛ} in A is bounded and of norm M if there exists a positive number M such that ||e(λ)|| ^ M for all XeΛ.
It is well known that if A has a bounded weak approximate identity for which /(e(λ)α) ->/(α) for all feA' and αeA, then A has a bounded norm approximate identity [1, Proposition 4, page 58]. However, the situation is different if weak convergence is with respect to ΔA and not A'. An example is given in § 2 of a Banach algebra A which has a weak approximate identity, but does not have a norm approximate identity. This algebra provides a counterexample to a theorem of J. L. Taylor [4, Theorem 3.1] , because it is proved in [3, Corollary 3.2] that the structure space of a convolution measure algebra A has an identity if and only if A has a bounded weak approximate identity of norm one.
2* The example* Throughout this paper the set of complex numbers is denoted C and the set of real numbers R.
Let S be a commutative semigroup, and s λ (S) the Banach space of all complex functions a:S-*C such that ||α||= Σ*es |#0&)| is finite, made into a convolution algebra under the product where 3 X represents the point mass at xeS, a = Σ*es cc(x)δ x and J3 = ΣβesiβCcc)^. A semicharacter on S is a bounded nonzero func-
The set of all semicharacters is denoted S. It has been shown in a previous paper [3] that if / X {S) is semisimple, then the existence of a bounded weak approximate identity of norm one in ή(S) is equivalent to the existence of a net {u d 
It has also been shown that the existence of a norm approximate identity bounded by 1 is equivalent to the existence of a net {u d } in S with the following property: for each xe S f there exists d x such that xu d = x for all d ^ d x . For the particular semigroup S to follow, it will be shown that ή(S) does indeed have a bounded weak approximate identity, but does not have a norm approximate identity.
Let the set of integers be denoted by Z and the set of positive integers by Z + . Further, let S = {m/n: m, ne Z + } under addition. Then S is a cancellative semigroup and so <(S) is semisimple [2] . If χ e S, then χ is uniquely determined by its values on {1/n: n e Z + }. For if m is any positive integer, then for all n e Z
for all n e Z + , and so χ(l/n) is an nth root of χ(l). Now, each pair (k, z), where keZ and z -re iθ with I z I 5^ 1 and r, θ eR, determines a semicharacter χ k>z of S by defining for all m/n in S. It is clear that χ fc , 2 (l/n) -> 1 for each χ k>z e S. However, not all semicharacters have such a nice form. In constructing an arbitrary semicharacter χ, there are very few restrictions imposed upon how the nth root of χ(l) is to be chosen. Thus, a more elaborate argument is required to obtain a weak approximate identity for <(S) LEMMA 
Let G be an infinite discrete group with identity e. Then there exists a net {g
Proof. Let G be the Bohr compactification of G. Then there is an algebra isomorphism i of G onto a dense subset of G. Specifically, for each geG, there exists a net {i(gχ):gχ£G} such that i(Qx)-+ Q'> equivalents, χ(i(g λ ))->χ(g) for each χeG, where χ is the unique extension of χeG to χeG [3] . Since G is infinite and compact, the identity i(e) of G is not isolated in G. Hence, there is a net {i(ffj): ίfc eG}, Qx ^ e ίor all λ, such that i(gχ)-*i(e). Therefore,
Let T = {2;eC: |«| = 1} and D = {zeC:\z\<, 1}. Then the previous lemma yields the following number-theoretic result. After a technical lemma, the desired result will be proved. S continues to be the semigroup of positive rationale under addition. LEMMA Proof. The Banach algebra <(S) has a weak approximate identity of norm one if and only if there exists a net {s(λ):λeΛ} in S such that χ(8(λ))->1 for all χeS [3] . Thus, the proof is completed by applying Theorem 3.1 with v{ρ) = δ siP) for all p.
